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The  major  goal  of  the  project  is  to  investigate  the  radosensitizationactivity  and  mechanism  of  action  of  novel  lAP-mhibitors  in 
prostate  cancer.  We  have  investigated  the  in  vitro  radosensitization  activity  of  our  lead  tAP-inhibitors.  SH-130  and  Embelin.  m 
human  prostate  cancer  cell  knes.  IAP-inhiOitofs  potently  enhanced  TRAIL-fradiation-induced  apoptosis  and  growth  inhibition. 
Using  NMR  and  Crystal  Structure  Analysis,  we  conclusively  show  that  these  IAP  inhibitors  bind  to  the  pocket  in  the  XIAP  BIR3 
domain  where  Smac  binds.Biotin-abeled  SH-13G  pul-down  assay  further  confirm  that  BlR3  domain  m  XIAP  and  clAP-1  ts 
indeed  the  molecular  target  of  the  IAP  inhibitors  in  apoptosis-potentiation.  Based  on  our  exciting  data  obtained  from  this 
PCRP  project,  together  with  data  from  other  collaborators,  we  are  working  with  FDA  for  IND  filing  aiming  for  Phase  I  clinical 
trial  with  SH-130  as  radiosensitizer  for  prostate  cancer. 
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I.  Introduction: 


In  this  project,  we  will  investigate  in  vitro  and  in  vivo  radiosensitization  activity  and  the  mechanism  of 
action  of  lAP-inhibiton*  in  human  prostate  cancer  with  lAPs  overexpression.  Our  basic  hypothesis  to  be  tested 
is  that  ( 1  >  The  1  APs  play  a  critical  role  in  radiation  resistance  of  human  prostate  cancer  overexpressing  I  APs;  {2) 
Inhibition  of  the  anti-apoptotic  function  of  1  APs  by  small  molecule  IAP  inhibitors  will  overcome  radiorcsistance 
rendered  by  the  overexpressed  I  APs,  that  in  turn  will  enhance  tumor  response  and  restore  sensitivity  of  prostate 
cancer  cells  to  ionizing  irradiation.  Our  goal  is  to  investigate  and  validate  that  I  APs  arc  promising  novel  targets 
for  radioscnsitization  of  human  prostate  cancer  with  lAP-ovcrexprcssion.  with  the  ultimate  goal  to  establish  the 
molecular  modulation  of  lAPs  by  potent  small  molecule  IAP  inhibitors  as  a  novel  approach  for  overcoming 
radiation  resistance  of  human  prostate  cancer  with  high  levels  of  lAPs. 

II.  Research  progress  and  key  research  acomplishnnnts: 

I  his  is  the  first  year  of  the  project.  We  have  finished  the  tasks  proposed  in  the  Statement  of  Work  for  the 
corresponding  period  of  time.  Specifically,  we  have  finished  the  following  tasks: 

A.  Task  I:  To  Investigate  the  role  of  I  AP  family  proteins  in  radiation  resistance  of  prostate  cancer  cells 


A.l.  Evaluation  of  radiation  response  of  human  prostate  cancer  cell  lines  and  their  relationship  with  the 
levels  of  IAP  proteins. 

Rapidly  growing  evidence  has 
now  indicated  that  IAP  family  of 
proteins,  especially  XI AP.  are  a 
highly  attractive  molecular  target  for 
overcoming  apoptosis-resistance  and 
improving  treatment  efficacy  of 
prostate  cancer.  We  have  examined 
lAPs  expression  in  human  prostate 
cancer  cell  lines  and  found  that  the 
widely  studied  prostate  cancer  cell 
lines  PC-3.  LnCaP.  CL- 1  and  DU- 
145  have  high  levels  of  lAPs 
expression  (Figure  1 ).  consistent 
with  previous  reports.  XI A P  blocks 
apoptosis  induced  by  taxol  in  LnCaP 

prostate  cancer  cells  through  the  decrease  of  caspase-3  activity  and  inhibition  of  the  processing  of  pro-caspasc- 
3.  XI  AP  potently  inhibits  apoptosis  induced  by  TRAIL  in  prostate  cancer  CL- 1  cells  (an  androgen- independent 
clone  from  LnCaP). 

CL- 1  is  an  androgen-independent  clone  selected  from  LnC'ap  cells  cultured  long  term  in  androgen- 
depleted  condition.  CL-1  becomes  highly  aggressive  and  metastatic,  resistant  to  a  variety  of  chemotherapeutic 
agents  as  compared  with  parental  LnCap  cells.  Figure  2  shows  CL-1  has  3-4-fold  more  X1AP  expression  than 
LnCap. 

Figure  3  shows  the  radiation  response  of  prostate  cancer  cell  lines  in  a  quick  MIT-based  cytotoxicity 
assay.  CL-1  is  much  more  radioresistant  than  parental  LnCap  cell,  consistant  with  its  elevated  levels  of  I  APs. 
Ihe  data  suggest  that  the  cells  with  more  lAPs  are  more  resistant  to  radiation-induced  cell  death,  supporting  our 
hypothesis  that  lAPs  might  play  a  role  in  prostate  cancer  radiorcsistance. 


DU-  pc -3 

WI-3*  145  PrEC 

XI A  P 
clAP-1 
clAP-2 
Survivin 

Smac  m*  mmmm  — 
Actn 

Figure  1.  Western  bkil  analysis 
of  the  expression  of  IAP  in 
hurrun  prostate  career  cells  and 
nomul  cells. 
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Figure  2.  Western  blotting  analysis  of  the 
expression  of  XIAP  in  human  prostate  cancer  cells 
and  normal  cells.  PrEC.  normal  hixnan  prostate 
epithelial  cetls.  WI-38:  normal  fwrnan  fifcrcfclasl 
eel  line.  HSP70.  heat  shod*  protein  7CfcDa 
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Figure  3.  \1TT -based  cell  assay  for  lire  response  of  prostale  cancer  cell  lines  to  X-ray 
radiation.  The  W'ST-1  cell  growth  assay  was  performed  on  Day  4.  The  data  arc  presented 
as  %  of  control. 


A. 2.  Effect  of  lAPs-overexprcssion  on  radiosensitivity  of  prostate  cancer  cells 


Wc  have  constructed  expression  vectors  for  IAP  family  proteins,  including  XIAP,  clAP-l.  We  also 
constructed  expression  vectors  for  XIAP  mutants.  XIAP-148  (Bir-2  mutation),  XIAP-310  (Bir-3  mutation),  and 
XIAP-148/3I0  (Bir-2/3  double  mutation).  Currently,  wc  arc  selecting  stable  clones  of  transfected  prostate 
cancer  or  PrEC  cells  for  radiosensitivity  studies. 


AJ.  Effect  of  I.APs-down-rcgulation  by  siRNAs  on  radiosensitivity  of  prostate  cancer  cells 


Wc  propose  to  use  small  interfering  RNA  (siRNA)  specific  to  XIAP.  Survivin,  c-IAP-l  or  c-IAP-2  to 
dowm-rcgulatc  IAP  family  of  proteins,  to  determine  if  down-regulation  of  lAPs  can  restore  radiation  response  in 


Vector 


clAP-1 

-siRNA 


these  cancer  cell  lines  resistant  to  ionizing  irradiation.  Figure  4  shows  our 
cl  AIM  siRNA  can  effectively  down-rcgulatc  cl  AIM  expression  in  DU- 145 
cells.  The  cancer  cell  lines  will  be  transfected  with  siRNAs  targeting 
individual  IAPs,  and  then  their  radiation  response  will  be  assessed  in 
clonogcnic  and  apoptosis  assays.  We  arc  currently  screening  stable  clones  for 
radiosensitivity  studies. 


B-actin 


Figure  4.  clAP-1  knock-down  by 
siRNA.  DU*  145  cdls  were 
transfected  with  siRNA  on  clAP-1 
fer  48  hours,  the  cel  lysates  were 
analyzed  by  Western  btat 


B.  Task  2:  lo  investigate  in  vitro  radiosensitization  activity  of  potent  small  molecule  inhibitors  of  IAIN  in 
human  prostate  cancer  with  1AP  overexpression. 

B.l.  Small-molecule  Smac-mimetic  lAP-inhibitors  potently  sensitized  PC-3  and  DU- 145  cells  to  X-ray 
irradiation  in  both  cell  growth  assay  and  clonogenic  assay 


Ovcrcxprcssion  of  X1AP  and  or  other  1AP  proteins  in  cancer  cells  have  been  shown  to  inhibit  apoptosis 
induced  by  not  only  chemotherapeutic  agents  but  also  radiation.  Therefore,  we  hypothesize  that  treatment  of 
cancer  cells  with  a  potent  small  molecule  Smac-mimetic  may  sensitize  the  cancer  cells  to  X-ray  radiation  by 
overcoming  the  protective  effect  of  1 AP  proteins. 

To  test  this  hypothesis,  we  treated  human  prostate  cancer  DU-145  and  PC-3  cells  with  our  potent  small- 
molecule  Smac-mimetic  lAP-inhibitors  in  combination  of  X-ray  irradiation,  and  evaluated  their  effects  on  cell 
growth.  As  shown  in  Figure  5.  Small-molecule  lAP-inhibitors  SH-122  and  SH-130  potently  enhanced  the 
radiation-induced  cell  growth  inhibition  in  DU- 145  cells,  while  an  inactive  analog  SH-123  showed  no  effect  on 
radiation  response.  It  is  worth  noting  that  while  both  Slt-122  and  SH-130  have  similar  binding  affinity  (at  nM 
level)  to  IAPs,  SH-122  appears  to  have  better  cell  growth  inhibitory  activity  than  SH-130  as  a  single  therapy. 
When  used  in  combination  with  radiation,  both  SH-122  and  SH-130  showed  similar  radiosensitizing  activity 
w  ith  up  to  10-fold  sensitization. 


OugConc^M  DrugCcnc(pM 


Figure  5.  Srmll-moleculc  lAP-inhibitors  SH-122  (A)  and  SII-130  iB) enhanced  radiation  induced  cell  growth  inhibition  in  DU- 
145  cells.  The  cells  in  96-well  plate  wen:  treated  with  compound*  in  triplicate*,  then  subjected  lo  varum*  doses  of  X-ray 
irradiation  within  one  hour.  The  WST-1  cell  growth  as*a\  was  performed  on  Day  4.  The  data  are  pre^mied  a*  %  of  solvent 
control.  SII-123:  inactive  analog. 


6 


The  clonogcnic  assay  is  considered  to  be  the  gold  standard  assay  to  assess  radiation  response  of  cells. 
We  earned  out  the  clonogcnic  assay  to  evaluate  the  effect  of  our  novel  lAP-inhibitors  on  radiation  response  in 
cancer  cells.  Human  prostate  cancer  PC-3  and  DU- 145  cells  were  treated  with  our  lead  lAP-inhibitors  and 
irradiated  with  X-ray  within  one  hour.  After  1 0-14-day's  culture,  the  culture  plates  were  stained  with  crystal 
violet,  and  the  colonies  with  over  50  cells  were  counted  with  a  ColCount  colony  counter.  Ihe  cell-permeable 
Smac  peptide.  p$MAC-8c.  was  used  as  the  positive  control  in  this  experiment.  'Ihe  cell  survival  curves  were 
plotted  with  linear-quadratic  curve  fitting. 

As  shown  m  Figure  6A.  pSmac-Xc  significantly  F|gure  *  UPMUbHon-mediaM  .MiosensiliMtic* 
sensitized  PC-3  cells  to  X-ray  radiation,  indicating  that  I AP  is  of  taman  pmtato cancer  PC-3  (A)  and  DU-145  (B) 
a  valid  target  for  overcoming  radiation  resistance  in  the  ceils.  (Corxjgenk:  assay  survival  curves) 
prostate  cancer  cells.  Treatment  of  PC-3  cells  with  10  and  25 
uM  of  SH-97  significantly  increased  the  anti-tumor  activity  of 
radiation.  At  the  6  Gy  dose  of  radiation.  10  and  25  uM  of  SH- 
97  resulted  in  more  than  10-fold  reduction  of  clonogcnic  cell 
survival  as  compared  to  radiation  alone.  At  8  Gy.  10  and  25 
uM  of  SH-97  resulted  in  40-  and  50-fold  reductions  of  cell 
survival  as  compared  to  radiation  alone.  10  uM  of  SH-97 
appears  to  be  more  effective  than  100  uM  of  pSmac-Xc.  in 
terms  of  radioscnsitizing  potential,  at  both  6  and  8  Gy  (Figure 
6A),  suggesting  that  SH-97  is  at  least  1 0-fold  more  potent 
than  pSmac-8c  in  radiosensitization  of  PC-3  cells.  In  DUI45 
cells.  l.AP-mhibitor  SH-130  showed  dose-dependant 

radioscnsitizing  potential,  while  the  inactive  analog  SH-123  Radiation  Dose  (Gy) 

showed  no  activity  (Figure  6B).  SH-102  and  SH-122  showed 
similar  radioscnsitizing  activities  (data  not  shown). 

These  data  provide  strong  support  that  small  molecule 
inhibitors  targeting  lAPs  have  a  great  therapeutic  potential  to 
improve  radiation  response  of  human  prostate  cancer  cells, 
suggesting  that  targeting  lAPs  may  be  a  promising  novel 
approach  for  overcoming  radiation  resistance  of  human  u 
prostate  cancer  w  ith  1AP  ovcrexprcssion.  g 


Radiation  Dose  (Gy) 


B.3.  l.AP-inhibitor  mediated  potentiation  of  radiation-induced  apoptosis  in  human  prostate  cancer  cell 
lines  in  vitro. 

We  have  also  carried  out  apoptosis  assays  to  investigate  whether  lAP-inhibitor  can  potentiate  radiation- 
induced  apoptosis  in  prostate  cancer  cells  w  ith  high  lAPs.  Figure  7A  shows  that  treatment  of  DU  145  cells  w  ith 
SH-130  in  combination  w  ith  radiation  significantly  increased  apoptosis  induction,  as  compared  with  either 
treatment  alone.  The  apoptosis  induction  can  be  blocked  by  pan-caspasc  inhibitor.  zV  AD.  indicating  that 
caspascs  are  involved  in  apoptosis  induced  by  SH-130  +  Radiation.  This  increased  apoptosis  is  accompanied 
writh  increases  of  Caspase  9/3  activation  and  PARP  cleavage  (Figure  7A).  in  a  time-  and  dose-dependent 
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manner. 
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DMSO  +  -  +  -  -  -+  - 

SHI  23  -  +-  .  ..+  .. 
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Figure  7.  SI  1-1 30  enhances  radiation- in. luted  apoptosis.  Dll  145  were  seeded  into  6 
well  plate  at  the  concentration  of  2X105'mI.  then  exposed  by  SHI 30  ( III  uM| 
with  or  without  the  pan-caspasc  inhibitor  zVAD  (2.5  uM)(Bioviston),  together 
with  the  irradiation  at  the  dose  of  (X  20  and  30  Gy.  respectively.  SI  1 123  was 
used  as  the  negative  control.  Twenty-four  hours  after  incubation,  cells  were 
collected  and  processed  to  further  detection.  (A)  Early  apoptotic  cell  populations 
after  treatment  Collected  DUI4S  cells  were  stained  by  Annexin  V-F1TC  (Trevigenf 
followed  by  flow  cytometry  analysis.  Each  sample  were  tested  in  triplicate.  Data 
represented  the  mean  of  three  measurements  -  SD.  and  were  analyzed  by  unpaired 
Student’s  l  test  for  statistical  significance.  **  p<0.0l.  ***  p-  O.lKH.  (B).  Western  blot 
analysis  of  apoptosis  related  proteins  in  die  corresponding  samples.  Whole-cell  lysates 
were  prepared,  and  10  ug  of  the  cell  lysates  were  subjected  to  SDS-PAGE  (4-12% 
gradient  gel,  Invitrogen).  elcctrotransfered  to  nitrocellulose  membrane,  and  probed  with 
antibodies  against  PARP,  Caspase  3,  Caspasc  9.  XI AP  and  Sniae.  Actin  was  shown  as 
loading  control 
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C.  Task  3.  To  investigate  in  vivo  radiosensitization  activity  of  small  molecule  inhibitor*  of  LAP  in  human 
prostate  cancer  animal  model*  with  IAP  o\ crcvpression. 

Not  planned  in  the  first  year. 


1).  Task  4.  To  investigate  the  mechanism  of  action  of  small  molecule  inhibitors  of  LAP  in  overcoming 
radiation  resistance  of  prostate  cancer. 


D.I.  Investigation  of  the  ability  of  IAF 

inhibitors  to  directly  activate  capsase-9 
and  -3  in  response  to  radiation. 


We  carried  out  plate-based  caspasc-3/9 
assay  in  prostate  cancer  cells  treated  with  SH- 
1 30  and  radiation.  DU- 1 45  cell  were  treated  as 
described  in  Figure  7.  Cells  were  lysed  by  the 
lysis  buffer  (Uiovision)  as  indicated.  Total 
extracted  proteins  were  determined  and 
normalized,  and  then  reacted  with  tluorogcnic 
substrates  (Biovision.  DEVD-AFC  and  LEHD- 
APC  for  Caspasc  3  and  9,  respectively).  After  2 
hours  incubation  at  37oC,  proteolytic  release  of 
AFC  was  monitored  at  a  Xc\  =405  nm  and  /.cm 
=500  nm  using  the  POLARstar  OPTIMA 
microplatc  reader  <B  MG  LABTECH).  Signal 
was  expressed  as  relative  fluorescent  units 
(RFU).  Determinations  were  made  in  triplicate, 
and  data  represented  the  mean  of  three 
measurements  ±  SD. 

As  shown  in  Figure  8.  SH-I30  enhanced 
radiation-induced  activation  of  Caspasc-3  and  -9, 
in  a  dose-dependent  manner.  Please  note  that 
this  study  is  still  ongoing,  the  Caspasc-9  assay 
still  has  a  high  background.  We  are  still 
working  on  fine-turning  the  experimental 
conditions. 
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Figure  8.  Analysis  of  Caspasc  3  and  9  activation  after 
treatment  w  ith  SH- 1 30  and  radiation. 


i).2.  Molecular  targets  validation  by  protein  pull¬ 
down  assas  using  biotin-labeled  lAP-inhibitnrs 

To  further  determine  if  our  potent  small 
molecule  lAP-inhibitors  can  hind  lo  the  LAP  family 
of  proteins  in  cells,  we  earned  out  IAP  pull-down 
assay  using  biotin-labeled  IAP  inhibitors.  SH-97 
and  SH-102  were  labeled  with  biotin  via  chemical 
conjugation  (Chart  I).  FP-based  binding  assay 


Chart  I.  Chemical  structures  of  biotn-tabeled  lAP-rihfcitors. 


(A)  DU-145  ♦SH-122BL 


Figure  10.  2-0  gel  analysis  of  pull-down  assay  samples.  DU-145  cdl  lysates  were  treated  with  SH-122BL  (A)  cr  DMSO  (B).  and 
the  piil-dovtn  assay  was  performed  as  described  n  Figixe  10.  The  samples  were  separated  in  the  frst  dmens<on  using  7an 
pH  3-10  IPG  gels.  Second  dimension  gels  were  run  on  4-20%  TriS'Xtycne  gels.  The  gets  were  stained  wth  SYPRO  Ruby.  Get 
overlays  were  generated  using  Z3  gel  analyses  software.  The  cirded  spots  were  pcked  for  LC-M&'MS  analysts. 


Figure  9.  1AF  pull  don  n  iua>  UM(i|*  biotin- 
IjIxIixI  mull  molecule  IAP  inhibitors.  A: 

IAP  pull  down  away  w  ith  bxilin- labeled  SI  1-97 
(S11-97BL)  and  SII-102<SH-I02BL)  in  PC-3 
cells.  Cell  lysates  were  incubated  with  25uM 
SH-97BL  tr  SII-102BL  or  solvent  DMSO. 
then  add  ttreptavidm-agarnse  to  pull  down  lb: 
bemud  proteins.  The  WcxScm  blot  analysis  wax 
performed.  Both  MAP  and  clAP- 1  wxrn:  pulled 
down  by  the  IAP  inhibitors  B:  Cccnpctiticn 
w  ith  uniabclcd  SII-102  can  effectively  and 
do«c  dependent ly  block  the  poll  down  of  XI AP 
by  SIM02BL.  C:  lAP-polMown  away  w  ith 
SIM22BL  in  DU- 145  cells. 


confirmed  that  biotin-labclcd  compounds  SH-97BL,  SH-I02BL  and  SH-122BL  have  the  same  binding  affinity 
to  XIAP  as  unlabeled  compounds.  Cancer  cell  lysates  were  treated  with  25uM  SH-97BL  or  SH-I02BL  or 
solvent  DMSO  for  1  hour  on  ice.  Then  strcptavidin-agarosc  (Roche)  was  added  and  mixed  for  2  hr  at  4  C.  The 
agarose  beads  were  washed  3  times  and  heated  to  95  1 C  for  5  min  in  sample  buffer.  The  released  proteins  were 
subject  to  Western  blot  analysis  probed  w  ith  antibody  against  XIAP  or  cIAP-1.  As  shown  in  Figure  9,  biotin- 
labeled  lAP-inhibitors  successfully  pulled  down  both  XIAP  and  cIAP-l.  To  exclude  the  possibility  of  non¬ 
specific  binding,  we  also  performed  competition  studies  using  unlabeled  compounds.  Figure  9B  shows  that 
unlabclcd  SH-102  can  effectively  and  dose-dependent ly  block,  or  compete  off.  the  XIAP  pulled  down  by  SH- 
I02BL.  Figure  9C  shows  the  similar  results  with  SH-122  in  DU- 145  cells.  The  data  provide  strong  support  that 
the  LAP  inhibitors  can  indeed  target  lAPs  in  tumor  cells,  suggesting  that  XIAP  and  clAP-1  may  very  likely  be 
the  molecular  targets  of  our  IAP  inhibitors  in  these  cells. 


The  IAP  family  of  proteins  arc  multi-functional  proteins  that  hind  to  various  binding  proteins  or  adaptor 
proteins.  These  so-called  binding  proteins  or  adaptor  proteins  of  I  APs  play  critical  roles  in  multiple  functions  of 
lAPs  in  regulating  cell  division,  cell  cycle,  and  cell  signaling,  besides  Caspasc  inhibition.  Therefore,  it  is 
important  to  explore  proteins  other  than  lAPs  that  can  also  be  pulled  down  by  the  biotin-labeled  IAP  inhibitors. 
cither  directly  or  indirectly.  In  collaboration  with  the  Protcomics  Core  in  University  of  Michigan 
Comprehensive  Cancer  Center,  we  employed  protcomics  technology  to  analyze  the  proteins  pulled  down  by  the 
biotin-labclcd  IAP  inhibitors.  Figure  10  shows  the  2-D  gel  pictures  of  the  pull-down  assay  samples.  The 
circled  spots  that  arc  outstanding  over  that  in  the  control  gel  (Figure  10B)  are  picked  for  LC-MS/MS  analysis 
and  identification.  Our  ongoing  protcomics  analysis  indicated  that  several  members  of  lAPs  were  pulled  down 
by  the  biotin-labclcd  LAP  inhibitors,  consistent  with  the  Western  blot  data  showm  in  Figure  9.  More 
importantly,  our  protcomics  study  identified  several  unknown  proteins  and  a  few’  known  proteins  that  have  not 


(B)  DU-145  +  DMSO 
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been  reported  before  to  be  able  to  bind  to  lAPs  or  Smac.  Here  arc  a  few  examples  from  the  hit  list  | numbers 
arc  MS/N1S  Ion  Score  C.I.%):  XIAP  (99.16%).  beta-tubulin  (99.977%),  heat  shock  protein  27  (96.03%), 
apoptosis  inhibitor  IAP  homolog  (99.79%).  GTPasc-activating  protein  (96.48%),  etc.,  as  well  as  numerous 
unnamed  protein  products.  We  arc  currently  repeating  and  refining  our  protcomics  assays  and  trying  to  confirm 
the  findings  through  biochemical,  immunological  and  genetic  methods. 


111.  Reportable  outcomes: 

A.  One  manuscript  will  submit  soon. 

Yao  Dai.  et  al.  and  Liang  Xu*.  Molccularly  targeted  radiosensitizution  of  human  prostate  cancer  by 
potent  small  molecule  inhibitor  of  IAP.  I  C  orresponding  author)  (to  be  submitted  to  Cancer  Research) 


B.  One  ROI  grant  applied  in  2U06: 

Based  on  the  data  partly  obtained  from  this  PRCP  grant,  we  applied  for  an  R01  grant  in  2006.  Scored  188. 
24.2  percentile,  will  be  resubmitted  soon. 

1  ROI  CA1 18367-01 A I  (Liang  Xu.  P.l.)  04/0 1 M7- 03/31/12 

NIH'NCl  R01  $250,000 

“Radiosensitization  by  modulating  IAP  family  of  proteins** 

The  major  goal  of  the  proposal  is  to  evaluate  the  small-molecule  inhibitors  of  LAP  as  a  novel  approach  for 
radiosensitization  of  human  cancers. 

Role:  Principal  Investigator 


K.  funded  from  this  PRCP  grant,  two  abstracts  were  presented  in  national  or  international  meetings,  and  one 
abstract  will  he  submitted  to  2007  AACR  annual  mcetmi!. 

•  Xu  L.  et  al.  Molccularly  targeted  radiosensitization  of  human  prostate  cancer  by  modulating  apoptosis 
pathways  in  vitro  and  in  vivo.  The  97s  American  Association  for  Cancer  Research  Annual  Meeting. 
Washington.  DC.  April  1-5.  2006.  (Poster) 

•  Xu  L,  et  al.  Molccularly  Targeted  Cancer  Chcmo’Radiosensitization  In  Vitro  and  In  Vivo  by 
Modulating  Apoptotic  Pathways.  Third  International  Tumor  Progression  &  Iherapeutic  Resistance 
Conference.  Baltimore.  MD,  October  22-24.  2006  (Oral  Presentation  Award  Winner). 


IV.  Conclusions: 

The  major  goal  in  the  first  year  of  the  project  is  to  investigate  the  radioscnsitization  activity  in  vitro  and 
the  mechanism  of  action  of  novel  lAP-inhibitors  in  prostate  cancer.  We  have  investigated  the  in  vitro 
radioscnsitization  activity  of  our  lead  IAP-inhibitors.  SH-130  and  Embelin.  in  human  prostate  cancer  cell  lines. 
LAP-inhibitors  potently  enhanced  TRAIL-/radiation- induced  apoptosis  and  growth  inhibition.  Using  NMR  and 
Crystal  Structure  Analysis,  we  conclusively  show  that  these  LAP  inhibitors  bind  to  the  pocket  in  the  XIAP  B1R3 
domain  where  Smac  binds.  Biotin-labeled  SH-130  pull-down  assay  further  confirm  that  BIR3  domain  in  XIAP 
and  clAP-1  is  indeed  the  molecular  target  of  the  IAP  inhibitors  in  apoptosis-potentiation.  More  thorough 
investigation  is  needed  and  ongoing  to  validate  that  LAPs  arc  novel  and  promising  targets  for  radioscnsitization 
of  prostate  cancer.  Based  on  our  exciting  data  obtained  from  this  PCRP  project,  together  with  data  from  other 
collaborators,  we  arc  working  with  FDA  for  IND  filing  aiming  for  Phase  1  clinical  trial  with  SH-130  as 
radiosensitizer  for  prostate  cancer. 


[ 


